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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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4) E3 Claim(s) 1.2.4.23.25 and 26 is/are pending in the application. 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
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DETAILED ACTION 



A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.1 14. Applicant's submission filed on 8/25/05 
has been entered. 

* 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2, 4, 23, 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cho (cited ref.) in view of Jeng (U.S. Pat. No. 6,303,490). 

Cho, figs. 4-8 and text on col. 4-7 discloses substantially the claimed capacitor 
including a lower electrode 24 formed on a semiconductor substrate 20; a dielectric film 

25 stacked on the lower electrode 24; and a sequential stack of first TiN upper electrode 

26 formed by PVD and a second TiN upper electrode formed by CVD (fig. 6, col. 5, last 
paragraph to col. 6, first paragraph). Cho, col. 5, lines 40-42 also suggests that the 
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invention could be applied to form capacitor with various shapes including to either box 
shape (convex- type), or crown, cylinder (concave-type). 

Cho fails to teach a bias power is applied only to a target when the first upper 
elelctrode is formed by PVD as now claimed. 

Jeng, in a related method for depositing a conductive layer, teaches the 
formation of TIN layer 140 and 150 in an opening by PVD, and CVD respectively (figs. 
3-4 and related text on col. Last two paragraphs to col. 5, first six lines). The layer 140 
is formed by PVD without bias power is added i.e. apply only to the target, not to the 
substrate (col. 4, lines 58-64). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have formed capacitor electrode by PVD and CVD for either 
convex type or concave-type capacitor as suggested by Cho since the substitution of art 
recognized equivalence as suggested, is within the level of those skilled in the art. 

It would also have been obvious to those skill in the art at the time the invention 
was made to have formed first and second upper electrode of concave-type capacitor 
by using PVD and CVD respectively wherein no bias power is applied to the substrate 
when the fist upper electrode is formed by PVD as suggested by Jeng in Cho structure 
since it would form a layer with much smoother surface morphology, lower defect 
density, and highly (002)-oriented texture. 

Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cho in 
view of Jeng as applied to claims 1 , 2, 4, 23, 25 above, and further in view of Roberts et 
al.. 
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The combination of Cho and Jeng as explained above, discloses substantially 
the claimed capacitor, except the formation of anti-reflective layer on the second upper 
electrode. 

Roberts et al., in a related capacitor structure, as shown in fig. 11, teaches the 
use of anti-reflective layer 75 over the second upper electrode. Note on col. 5, lines 15- 
23 for the formation of upper electrode by either PVD, CVD, ALD or the combination 
thereof for forming electrode 60 of any conductive material such as tantalum, tantalum 
nitride, titanium, titanium nitride, ruthenium... or their combination. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have formed the antireflective layer over the upper capacitor 
electrode as suggested by Roberts et al. in the concave-type capacitor structure from 
Cho in view of Jeng for serving as an etch stop and improving optical properties during 
subsequent photolithography process (col. 5, lines 35-46). 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Hsu teaches the PVD metal layer in a recess with and without 
bias power applied to the substrate. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tuan H. Nguyen whose telephone number is 571-272- 
1694. The examiner can normally be reached on 9AM-5:30PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead Jr. can be reached on 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Tuan H. Nguyen 
Primary Examiner 
Art Unit 2813 



